Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.009 Å; disorder in solvent or counterion; R factor = 0.043; wR factor = 0.123; data-toparameter ratio = 17.0.
In the crystal structure of the title dinuclear compound, [Ni 2 (C 4 H 4 O 5 ) (C 16 H 36 N 4 ) 2 ](ClO 4 ) 2 ÁH 2 O, the bridging dicarboxylate dianion O,O 0 -chelates to two Ni atoms, both of which are also chelated by the N-macrocylic ligand. The Ni atoms exhibit a distorted octahedral coordination. N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds link the cations and the uncoordinated water molecules into a layer structure; the perchlorate anions occupy the space between adjacent layers, and are only weakly linked to the layers. One of the perchlorate anions is disordered over two sets of sites in a 3:2 ratio.
Related literature
For the nickel phthalate perchlorate hydrate derivative of the macrocycle, see: Ou & Zhang (2009) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ) . Experimental L-Malic acid (0.13 g, 1 mmol) was neutralized with sodium hydroxide (0.08 g, 2 mmol) in water (10 ml). To this solution was added (5,5,7,12,12,14 -hexamethyl-1,4,8,11-tetraazacyclotetradecane) nickel perchlorate (0.54 g, 1 mmol) dissolved in acetonitrile (10 ml). The solution was left to stand at room temperature; blue crystals formed after several weeks.
Refinement
Carbon bound H-atoms were positioned geometrically and refined using the riding model, with C-H = 0.93 to 0.98 Å and
H atoms attached to the N-and O-atoms were located in difference Fourier maps and were refined with a distance restraint of N-H = O-H = 0.85±0.01 Å; their temperature factors were restrained to 1.5 times U eq (N,O).
One of the two anions is disordered over two positions. The Cl-O distance was restrained to 1.45±0.01 Å and the O···O distance to 2.37±0.02 Å. The anisotropic temperature factors of the oxygen atoms were restrained to be nearly isotropic.
The disorder refined to a 3:2 ratio. H 2 O showing displacement ellipsoids of the dinculear salt hydrate at the 50% probability level. Hatoms are drawn as spheres of arbitrary radii. The disorder in the perchlorate is not shown.
Bis (5,5,7,12,12,14-hexamethyl-1,4,8,11-tetraazacyclotetradecane- 
